Background: Medicinal plants remain the mainstay for primary healthcare. The present study evaluated the effects of sub-acute administration of Ricinus communis fresh leaves' methanolic extract on the histopathology and biochemistry of the liver and kidney in Swiss albino mice. Methods: 24 male and female mice were randomly assigned into four equal groups. Group I (control) received 5% tween 80 orally, while the treated groups; II, III and IV received oral Ricinus communis extract at 250mg/kg/day, 500mg/kg/day, and 1000 mg/kg/day for 28 consecutive days, respectively. Tissue processing, staining and biochemical analysis were used to assess the changes induced histopathologically and biochemically on the liver and kidney tissues. Results: Histopathological alterations in liver and kidney sections were observed both in male and female mice. Serum levels of alanine aminotransferase, alkaline phosphatase and aspartate aminotransferase showed significant increment in both sexes. There were no significant changes in serum creatinine at all doses and in both sexes Conclusion: Methanolic extracts of Ricinus communis fresh leaves had hepatotoxic and nephrotoxic effects.
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INTRODUCTION
A World Health Organization (WHO) survey indicated that about 70-80% of the world's population relies on non-conventional medicine, mainly of herbal source, in their primary healthcare [1] . Many people in developing countries, particularly those in rural areas, have more access to traditional than modern medicines. The safety of several commercially available herbs has recently come into question due to reports of adverse effects and potential interactions with prescribed drugs [2] . An example of such adverse effects has been reported in a research conducted by Ajibade et al. [3] on the effects of Moringa oleifera seed extract in rats which indicated that the plant causes portal cellular infiltration, periportal congestion and hydropic degeneration of hepatocytes in the liver as well as cortical congestion and interstitial haemorrhage in the kidney. The real drawback in traditional medicine (TM) arises mostly from lack of precision in dosage and nature of diagnosis in especially chronic and complicated conditions [4] . A report by Khleifat et al. [5] indicated that chronic treatment with 50 mg/kg of Teucrium polium, induced marked cytoplasmic vacuolation of liver and kidney tubular cells. Another report [6] also revealed that treatment of mice with aqueous root extract of Clerodendrum myricoides at 100 and 400mg/kg showed several histopathological changes in sections of both liver and kidney.
The Ricinus communis (RC) leaf is used to treat ear disease and wounds in some parts of Tigray region, Ethiopia [7] . Even though it is not scientifically reported, this leaf is also commonly used to induce abortion (by mixing with the leaf extract of Phytolocca dedocandra). It is also used to treat human diseases such as impotence and rabies in some parts of Oromia region [8, 9] . In Ethiopia, no studies have been conducted so far to evaluate the possible toxic effects of the fresh leaves of this plant. The present study is aimed at evaluating any possible toxicity associated with the use of fresh leaf of RC on the histopathology of the liver and kidney and some biochemical parameters in mice.
Materials and Methods
A laboratory based experimental design was employed to investigate the toxic effects of fresh methanolic extracts of RC on the histopathology of the liver and kidney as well as some biochemical parameters. The plant specimen was collected from Endamariam Koraro (64 km from Mekelle city), and authenticated by a botanist at Mekelle University. Fresh leaves were cut into pieces, weighed and homogenized using mortar and pestle. The three filtrates were combined, evaporated and dried in an oven at 40 o C to obtain the dried extract.
A total of 24 healthy, 8 week old adult Swiss albino mice of both sexes were used. The female mice were nulliparous and non-gravid. All the experimental animals were obtained from Mekelle University, Veterinary Medicine College. The animals were kept under standard conditions (at room temperature), with a photoperiod of 12hrs light / 12hrs dark cycle) based on the Organisation for Economic Cooperation and Development (OECD) guide line 407 [10] . Conventional rodent laboratory diets were used with free access to water. The study was conducted after ethical clearance was obtained from the ethical review board of Mekelle University, College of Health Sciences.
The mice were randomly assigned into 4 groups (1 control and 3 experimental groups). Group-I served as control and was administered with the vehicle (5% tween 80). Group II, III and IV were administered with 250mg/kg, 500mg/kg and 1000 mg/kg of the extracts of RC fresh leaf respectively for a period of 28 consecutive days through oral gavage. The doses were selected based on the OECD guideline 407 [10] . The extracts were given once after the animals were fasted of food for 3 hours with a free access of water. In addition, after administration of the plant extract animals were fasted of food for 1 hour and then provided with food [11] .
Body weight of each animal in the experimental and control groups was recorded by using Mettler weighing balance (Mettler Toledo, type PG1003-S, Switzerland) once before the start of dosing, weekly during the treatment period and finally on the day of sacrifice. Blood samples were collected by cardiac puncture from mice in each group after they were anaesthetized with diethyl ether for biochemical studies. The samples were collected in plastic test tubes, centrifuged (XC23, Pentral, France) at 3000 rpm for 15 min, after which the serum samples were aspirated and stored at -20°C [12] . The serum samples were analyzed to determine the levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP) and creatinine using an automated biochemistry analyzer (C400, Pentral, France).
Animals were further weighed, anesthetized, sacrificed by cervical dislocation, and dissected to bring out the liver and kidneys. The organs were examined closely for any lesions then cut and fixed in test tubes containing 10% buffered formalin for 24 hrs. Liver and kidney tissues were then processed. Semiautomatic microtome (HS3315, feedo, China) was used for sectioning of tissue blocks at a thickness of 5 μm. Slides of liver and kidney sections were stained with H&E. Stained tissue sections were then carefully examined under a compound light microscope. Photomicrographs of selected slides from both the treated and control groups were taken under a magnification of 40X objective using a digital photo camera fitted microscope (B-380, OPTIKA, and Italy). Tissue sections from the treated groups were examined for any evidence of histopathological changes compared with the control. All the histopathological changes were confirmed by a pathologist.
All data were analyzed by SPSS version 20 statistical software. All values of parameters were expressed in mean ±SEM (standard error of mean). Treatment over time was compared between control and treated groups by using one-way analysis of variance (ANOVA). Level of significance differences was considered at p<0.05. Table 1 
Results

Discussion
In the present study, mice treated with 250mg/kg, 500mg/kg and 1000mg/kg per day of the extract were observed to have multiple behavioral changes such as: depression, reduced locomotion, fatigue, head drooping, sleepiness, fur erection and fast breathing. In support of our study, Muhammad et al. [13] revealed that behavioral changes such as depression, sluggishness, and mild diarrhea (in their acute toxicity study) as well as decreased appetite, increased water consumption and frequent urination (in their sub-chronic toxicity study) were observed, especially in those rats given the highest dose of the seed suspension of Ricinus communis. In contrast, Sadashiv [14] reported that mice treated with different dose levels of RC leaf extract showed no significant changes in behavior before and after the administration. The observed reduction in the activity and behavioral changes of the mice at all doses of the extract in this work may be due to the reduction of food intake by the mice over time which probably affected the function of many organsystems including the central nervous system. The serum levels of AST, ALT and ALP showed a statistically significant increase in both female and male mice treated with the high dose (1000 mg/kg/day) of the extract (Tables 1&2). Another study [13] also corroborated our findings with similar significant increment observed in the serum levels of AST, ALT and ALP in rats treated with high doses of RC seed suspension in their work. However, this is disproved by another report which showed significant decrease in serum levels of AST and ALP and significant increase in the levels of ALT in mice treated with the ethanolic leaves extract of RC for two weeks (acute toxicity study) [15] . These liver enzymes; AST, ALT, and ALP are important in the diagnosis of liver function and are considered as markers of liver dysfunction. The levels of these enzymes become high during drug intoxication [16] . This remarkable elevation in serum levels of the liver biomarkers (AST, ALT and ALP) in this study could, therefore, be symptomatic of hepatocellular damage and histological changes induced by the extract. Validation of our findings has been supported by Kpomah et al. [17] who reported that a dose dependent significant increase in AST, ALT and ALP could indicate disruption in the integrity of the plasma membrane of hepatocytes and loss of cellular components into the blood; which are indications of liver inflammation or damage. Conversely, serum levels of creatinine did not significantly change in mice treated with the extract at all doses compared with the control group. This finding is not supported by the postulation of Salman et al. [15] ; who delineated that serum levels of creatinine were significantly decreased in mice treated with RC leaf extract for two weeks (acute toxicity study). The disparity of reports might be due to differences in research design and the environmental factors relating to the concentration of the phytochemical components.
Histopathological alterations were observed in the liver and kidney of both female and male mice. These changes include: slight dilation in central veins and congestion in the portal veins, slight congestion of sinusoids, congestion of central and portal veins, cytoplasmic vacuolation of hepatocytes, activation of kupffer cells and pyknotic nuclei (Figures 1&2) . These changes were observed in treated mice with increasing severity in higher doses. Another RC study revealed that histopathological changes caused by the extract were hemorrhage, congestion, and mild atrophy of various cellular components of the visceral organs (lung, liver, spleen, kidney, heart and testes) [18] . Ebeye et al. [19] reported that saponins are known to be toxic to the body system and could cause vascular congestion. Several authors have submitted from their works that phytochemicals contain free radical scavenging molecules which can cause extensive biological damage to the tissues [20] . The changes in the histological sections of the liver may be due to the effect of these secondary metabolites, such as: recinine, saponins, alkaloids, flavonoids, glycosides and steroids found in the RC. Cytoplasmic vacuolation of hepatocytes may be due to the development and accumulation of ions and water in the cytosol which percolates through leaky membranes of organelles [21] . In support of this assertion, another study showed cytoplasmic vacuolation of hepatocytes which occurs when the cytoplasm becomes pale and swollen due to accumulation of fluid or lipids leading to disruption in lipid inclusions and fat metabolism [22] . This process may also activate Kupffer cell proliferation in the liver tissue as seen in the histopathology. The kidneys are routinely exposed to high concentrations of medications or their metabolites because of their intrinsic functions which include: metabolizing, concentrating, and excreting compounds. Shrinkage of the glomerulus, widening of the bowman space and mild congestion of blood vessels were observed in kidney sections of mice treated with the extract at doses of 500 and 1000mg/kg/day (Figures 3&4). The glomerular shrinkage may be due to the slowing of glomerular vascular circulation or tissue hypoxia which may result in impaired outflow of venous blood from the tissue. The dilation of the Bowman space at higher doses of the extract could also be linked to increased body fluids and metabolites [21] .
Conclusion
The results suggest that the methanolic extract of RC fresh leaves may have hepatotoxic and nephrotoxic effects at high doses.
